TRANSPARENT SUBSTRATE AND PRODUCTION THEREOF 



Classification: 



r: JP8238710 (A) 
1996-09-17 

FUIRITSUPU MAKAARU; ORIBIE GIZERAN; BERONIKU 
RONDOO+ 

SAINT GOBAIN VITRAGE + 



ional: B32B15/04; B32B17/06; B32B33/00; B32B7/02; B32B9/00; 

C03C17/36; C23C14/06; G02B1/11; (IPC1-7): B32B15/04; 

B32B17/06; B32B33/00; B32B7/02; B32B9/00; C23C14/06 
n: C03C17/36; C03C17/36B320; C03C17/36B332; 

C03C17/36B336; C03C17/36B339; C03C17/36B342; 

C03C17/36B346; C03C17/36B352L; C03C17/36B356; 

G02B1/11D2M 
m number: JP19950335241 19951222 
umber(s): FR1 994001 5566 19941223 



JP4018168 (B2) 
j EP07 18250 (A2) 
EP0718250 (A3) 
I EP0718250 (B1) 
US5935702 (A) 
j FR2728559 (A1) 
| ES2203633 (T3) 
ES2351854 (T3) 
j EP1 382583 (A2) 
1 EP1 382583 (A3) 
J EP 1382583 (B1) 
SDE69531281 (T2) 
AT245132 (T) 
AT479637 (T) 



Abstract of JP 8238710 (A) 

PROBLEM TO BE SOLVED: To provide a new type 
transparent substrate, in particular, a glass 
substrate coated with a laminate of thin layers 
having at least one metal layer having properties in 
the infrared range. SOLUTION: This substrate 1 has 
a metal layer 4 having properties in the infrared 
region, a first coating 8 comprising a dielectric 
material provided under the metal layer 4, a second 
coating 9 comprising a dielectric material provided 
on the metal layer 4 and a protective metal layer 5 
provided just above the layer 4 in a contact state. 
The second coating 9 contains at least one barrier 
layer 7 to the diffusion of oxygen with a thickness of 
at least 10 nm comprising a component selected 
from a silicon compd. such as Si02 , SiOx Cy , 
SiOx Ny or Si3 N4 , nitride like AIN and carbide 
such as SiC, TiC, CrC or TaC and the layer 4 is in 
direct contact with the dielectric coating thereunder. 
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(57) [Bffi] 

9tf, WS«<^*< fct> 1 0 nmCD, fr-f *{fc£ft S i 
Oz , SiO, SiO. N, Si3 N4 Xtt 

A 1 N<D<fc?fcg{W4li^ SIC, TiC, CrC, T 

4 STtSSIiSttta-r^ V^ESSttiLTV^c 



6 1 



tfe-OOill (4) ^ 

(8) ttcco*^i«(D#14*Wr5g»TfcffiHU^ 
LTf&fi (9) «i3SJlO±tC{uB1-§, sihwhcs 

«»®it<-±K:*t>rcni:S«rrs«»^JB* (5) 

tt, ftfcttm&tf&ttft14©g{k&l8 31- 

( 9 ) , J¥S '>ft <^10nm, »SL< tt'>ft 
< kt> 2 0 nm<7X ^-f^ft^tl S 1 Oz , S i Ox C 

y , S i Ox Ny t, S i3 N< X«A 1 N©<fc?&g 
ftt^s S i C, TiC, C r C\ T a C © <fc 7 

t5, HOT 1 !Efc©S#o 

B. (anti-solar) ftttfc^fcSfci&fciafrSttSlfr&K: 

[H*«4] tuiB*n^^ft^iri-§« (4) ^ 

B*#«5] fufE*nffii»#tt£W1-5Jl (4) 
#\ ^nfC{g|il^#tt^x.§/ca6{C 7~ 1 3nmC 

*Bl^jfiiR^14 ; &4^5/'ci6fc:SSf7 2 0~2 5 nraO 
B*#»6] ±(C&5itufB{SS* (5) n^7'N 

O^Nb/Ta, -*^*oA<D^Nb/Cr, 

Wn^iNi/Cr, £Sfl6*mi:bT*5^ fi 
O, iSt*2nm, ffklO. 5~1. 5nm©Jp2, tg> 

fc-rs, w*a 1 frs 5 sT©^rn^-otcis«©» 



(2) «fW¥ 8-2 3 8 7 1 0 

2 

if (9) O^*O«M^W*?^3 0~6 0nin, WrJC 
3 5~4 5nmT?fe5i:t^tm, W#Jglfr5 

S»WW«©a«in— r-fyy (8) a\ MfB*^M^ 

©fttt^WT^ii (4) t»^b/c^ftsm^a^#s 
t-rs^-r^-ji (3) %wr«{ifc%w«fc'rs, 
1 ^ e. 7 s?©^-rn^-otciB*©s«o 

10 [!S*K9] TtfeSStHB^v^V-l (3) ©SIM 
*WftWS* , 5~5 0nm, Wfc 1 5~3 0nm?*§ 

[if*«10] St}l3^fa«^14%Wt5H (4) 

(9) tf, ^<J*Jg (7) , f#^{k^j^Sfig*ffi 

20 #H 1 fr & 9 STfO^f n*^-oK:E«oSWo 

KtiA !N/ZnO/Ag/Nb/S is N4 , Xti 
^7X/S i Oz fcKttS i0» Cy /ZnO/A g 
/Nb/ZnO/S 13 N4 fcL<«A 1 N, XttJS? 
X/SnOz/ZnO/Ag/NbfeKliN iCr/ 
S i 3 N4 &L<ttA 1 NfrSftSCfcfcffiafc-rS* 

£<DMftt*etfftft-?0. 0 7, mcm^VO. 06T 

ofefB<K©S«o 
[flf^Ipi 1 3 ] tlfcJRjST* 6 4 0 °CI?Ox ft tf iJPl 

7Z», e <Dmh&m*V 0. 0 1f$§ct?: 

«©*Mo 

m&m 1 5] lfr^n s-eovvfttfr-o 

MIB^*« (4) ofeae>o«tt*Wf*ci:*«f«i:-r 
fc^5d>a< fcfe— OO^U-V* (6) (4) 



[ffl$3U 7] S i 3 N4 , S i 02 , S i 0C, S 

i o n x^mt^mmwn m& w?m<or>% 

« (2) i 02, Si OC, S i 0N©JiT?ft** 

[fP£©f¥lffi&f^] 
[0 0 0 1] 

[0 0 0 2] *«Wtt*!fe, -3 OTc 
tt*H3tt»*»SfiiK-r* fV-yy? (glazing) 

[0 0 0 3] 

tLXBf&ZftZo ^ttttHRfctt, $^£03012 
tt«B«X/< v * U y^Sffiffl LJl5%fOT LTHiSS 
ti5m©*t» (deposition) {c£D®t£ft3„ f8B 

[0 0 0 4] «Jt^«RO^U-5?yyojfi«ft*H)t 
« (anti-solar) S.^'/Xt±fillW*'l4t^*«Wtc 

«^ft¥«&UVX«««&SfIfrS{£^3o ^'Jx. 
tf, 77>-Xi(ff^2 6 4 1 2 7 1 ^fflWKli. S§* 

#*<iB« S *i T D , c n & © n - r y V © 
«£Slg{t^©MJ&©Ii*^ffM$ti3o SISOTfcfe 



(3) fflW 8-2 3 8 7 1 0 

§ n-r y?«x;^{b&©Ji£Ste5nfci&flJ!l© 

ji*5«j«stu iiweK^««gHb®§a©gT-&o 

T\ c©#!Wffl»tcj;;jif;£\ ^cSW%gHRfc«fc«a 
<f t), ill£{W%5SjH% 

f§iPffl©«te c © «k 9 &c LT *tt*3c»fr & U 
^-LT^n&li, 3-n-y/^(W^flfg0 6 1 1 2 
;o l 3#iPi«»fcK*SttfcJ:5K:* tOTifiOXttSii 

[0005] Hw©#tt, mm^-^ (mm 
*«f-6, ss^tts^^x ambit 

[0006] cn«, *7xs^, mi\ i&ivxim 

20 it (tempering) (Drc&(D&%}<Dmmmcfrlf%Zt%:<& 

©»*©&«>&:, mm&zn*momm®%miieL<n 

[0 0 0 7] SS-©»j*JftW:, tS)l©Et5P>©fliJT?fc, 
M$©^S©J¥££^c£IMijq£€3 c fc^fe 

3o +»»<ftntf, *n6«»*«K rx^u--^ 
brim*mLir&z£i)*v%%o mmwoj^m^ 
wt, mcztDmftimmbT, w%±gMb%^-vm 
Kb, my^c^xmmmm^n 
40 «\ n^cD^B/i«±ttTSSiit r^^Tj ^fk$ 

[0 0 0 8] T l (Dflf ^ 8 0 % J; 0 7v€ ^fglS#t*«?fi 

ft ^ i/ - s> y «^±i*fl f cf# § c t t # § ^\ 

^tlffiKISO 5 0 6 5 0 7^Bi!W{C, XX© 
^SBB^n/i T^ftpJtg^ (temperable) j «»ft^lE 

so tn%MtbTt>, tt&vKmnft-emtzftrctf? 



- V y <flco V > T <T>m& ^T(5ii K \z is. t A, E m& L & 

co o o 9 ] br^us^iis^tt, -immit 

[0 0 10] 
[00 11] 

1 Onm, J?3:L<tt*J>&< fc«>2 0nm© % Wfgfb 
^SlS 102 , S i Ox Cy , S i Ox N y fc. Sis 
N4 XttA 1 NcD^^^Sfttlk, SIC, T i C, C 
rC, T a C©*9&K{b»fc^6atfnfelBlS©l£» 

[0012] B^ojasatcwrs^u^Htc^offifen 

fflf$5o lot, H-6 6*»fc«*tf^5X«««©58 



(4) # IfW 8-2 3 8 7 1 0 
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[0013] mk, *miKzzmm*(Dmm> m 

£gfc Lfc 3— r > P.M 6 frO&JIJifc «fe 
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[0 0 14] iinii^Jc^iJ*Sffi«fi!t*^*S*V 
[0 0 15] *3!Bj^£<X fr^«/ik^©»c 

kv^ck^A^/co mm'Vtmte, &■&<£*>* 
<Dmo% (D^xmmitm t mmmm t k t l t 

[0 0 16] CtlfcSLT, iMktlkcDitgcDgm, 

[0 0 17] miffimtii (temperable) J %mmt, 
% 1 Xtt 2 W±OBMtW/«/M/ 1 Xtt 2 W±OlWt 

COMBJ:0±C)lXa2W±<Dgifb%lO 
[0 0 18] CO«/a*»5s ^tM, #fclS©«©T 

[0019] ^fc, /^;^«cDtts^)i^iik^miwi- 



[00 20] *<d±, fglil^^^^fflMf*-e^txS» 

C gffc^ltS is N4 

0jg#T$S{i#j 2 . K Sft7;l/5-tfA<aB8r*tt!KJ2 
•p«5o ) 

[0021] mt'rJmte, »$t<«, •ets^ttt 
■YfRfcttJtLTSjre 2Il^%ofiJ-&«D, 

ym©^«»*^UTif^ss is N4 *t o 
-es§c s i 3 N4 flotga (ft*) *B«fiffSB5 

2 8 8 5 2 7^BjM«^!B«2n/c£?&, 7vX'TC 

vD^-rytos^iUfr^ctA^ts (cvDS 

rfb^Mfflltfi (Chemical Vapor Deposit ion) J ^it* 

[0022] mm&> mm mm aft^-r 
tfe 8 o%coms ; &#'o^9tciiiii$ni.c is^ajg 

[0 0 2 3] HffcS**, cfcf9i¥L<l-^{f^Xi:S 

r-r worn ^mmzm-z. 



(5) WPW 8-2 3 8 7 1 0 

* 

[0024] mnttnzmcLrcm-v^-T-iy?^ 

«4<TlWt'iri'**SK:Lfe«JI*a^*^K:tt, 
.fcdftJBt^ F-7°£ftfc^fg?)*-y>y hffii&tfrS 

bT«KT?2JS : f%<D|iJ^ Jh'>3RXtt7;l/5-'>A 

[0025] ^DiS (rf) ^©JiaTo^y^'Jy 
^tcfcsiiffl %ffiffl-r«ci:^"e*«o s i o 
2 ma. mmz^v $ v ymnmws-e, mmm 

30 ^jRW««jK*^©y5XTC V «t OXJiJUfflff 
r h yxfi^/i/ h y V ^- h T E 0 s flcDtulg^K^ 

ot, s i 02 «©±tcffi<Dji, ^ijx.«t i 02 nm* 

«\ H-P7A«0 2 3 0 1 8 8#B^ffl#tC|B«g$ 
40 [0 0 2 6] S i Ox Cy X«S i Ox Ny ^SKLfz 

WT^o S i 02 «Ofci6^IHUit«S«^> fftfe^ 
SjtSttl^SX ^ -y ^ U y X y^X^CVDfCfcSfc© 

5 1 8 7 5 5mm*lCS3MtZtlfi&5iCS i Ox Cy 
(0^©«-&tttS i H4 2Jzf£2L?-isy<Dmm.<VBntz 

50 [0 0 2 7] ^{fctlfcSKbfcM'J'YEfc^ ±a©i9 



9 

hit, RfmM'y*VV9K*.>!), BL<W*.tfCi 
H 2 X&CH4 ©^ftTT\ ^SWi^fb^-^y h 

^6<o^sjsitx/vy^'j^fc«fcD, mm mm) s 

[0028] «fcEte©&«ifci\ WfUfciiSl©/!"?* 

§ 0 7nmt 1 3 nm«D|Wej&S?C 

&< fcfc 7 0-8 0%cDTl ) tf, Wteif-S&frfcW*. 
fcR^&H4©;feafcE#Sft5*£K:«, 9 nmfc 1 
2 n mOIHTfJi-S CtWUZS, SUft V> £-5 6 

ib ft s if $ ic & > im it t o & < 3£ c t # -e 

0!|*£giST?2 0-2 5 nmSTfO&SETSti: 

[0029] j»tgffli©±tci8tte>ft mi 

7"WnAO^Nb/Cr, ^y^Afc^DAO^ 
T a/C r> &SWi-'y<5^-*ni*£&fcV>o;fcJ: 

<DJ?£, ; etT0. 5-1. 5nmgg<Df3?:tt 

lA^t>©T?»D, ^ic, Tfcfc*liDlttJi, WES© 
*K ttSJSttoSSR k ©fiftttc «fc § %<t<D&&& h 3 £ 

[0 0 3 0] 3t(Daii*%iJtoTfiT5^fc*IS3tj8 

a»**B!i*.tf 5 o % a e o %<Di&-&micmmctm 



(6) WMW 8 - 2 3 8 7 l 0 

70 

co o 3 lj mmm<D-k<Dm#<D®nttm%z:<D 

3 0-6 0 nm, 1#fC 3 5 — 4 5 nm 
[0 0 3 2] 3f-©«IWi, itag^J; »?ffi¥T-&S 

[0 0 3 3] »Mi*:©g^©B©«k3 
ft, rafugffcy-fUXttr^-^A©^';^* £R 

< t «, t, a -ocdh fcfi*-&t>*nfc/^ 
[0034] z n o?>c?<D&mMitmi&Wi"e%fe-e 
[0035] ry^^-r- crao) j £ffc?ft3Tfc 

WRtfJ»«ttH%lSl±Sti:«J;-5fclS:W-sn5H-e* 

So 

[0036] mmnt LTo&mmitmt, nmfoz 

IWbiEiBZ nO(DJi7?S5o 

[0037] ±ai«d;9(c, iMbffifnH^ ftcsssn 
a. mmR^r^v t(Dmmt^um^ft, ^ltm 

it, yt<DnmmcmLTMmw*^mc-?z>cttf% 

m<> i¥L<B^.^5~5 0nm, »^L<«5~4 0 

So 

[00 3 8] g#_ht, »3t«a«ft*S^»c < 

So 

[0 0 3 9] JBSf**^2 0, ¥fiZA 1 

50 NXiiS is N4 CO, 3itm*fcl$.-t%£t(DZ>-lC& 



-2 3 8 7 1 0 
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[0 0 4 0]lr©« JS*f*ff2,J:D/Jv£V\ s 
i O2 , S i Ox Cy , S i Ox Ny O^ffi-©/!©;^ 

m&z.tK%>%o —o<r>mis.m&, b*t*a^v^s 

Wtc^fciHTV^ci:*^, s i 02 oi*tt«. 
[0 0 4 1] giHOMWtt, &J©a»f^S£&£«L 

[0 0 4 2] W,f1ClTctmV1b%ZL£ft-Ci*^ 

J}77>/Sh\U X^AIN /ZnO /Ag/Nb/S i 3 to , 
Xfi tf^X/Sisfo /ZnO /Ag/Nb/ZnO /Si 3 to , 
Xtt tf^X/SHhXte SiO x C y/ZnO /Ag/Nb/ZnO /Si 3 N4 X&AIN, 
Xti tf^X/Snth/ZnO /Ag/Nb/Sisfoo 



o)±w<Dmn¥mm\^ 1 s-sonmtssj: 

S i O2 S i O2 {itf^XOfflJff^fcifi 

co 0 4 33 lt. ^mommicmmomm 

[0 0 4 4] 



[0045] *5§bj!^$/c, sfs^Sfig^t-rsm 

—©3— r-f yy±fc*ftg{fc^BSftfcTK:**~F 

±ieai#©m ^ftc^wRtf* 

SOS-oa-r-fJ'^tt, 4:fc 10XS1 

<Dmmn<Dmr.(D-3~T j y ^o%< 1 

0-1 5 n rru SffSK < 4: t> 2 0 n mCDj?2 

[oo4 6] ctiz<D/wm<D*in ; eini&. minat 

- trjmvit&fa* Tftfris'rJm'DMmtVss i Ox 
Ny , $->n&©BSK{t8!js i Ox c y , xttBHtfr-r* 

S i O2 0 

•Sffcfej, t J %S la N4 

5^">AA 1 No 

</ >t i cx«M^y^;VTaC„ 

[0 0 4 7] ^fSHBOCOJBBtt, «fK:&®ffl#^fr 
*7X/S is N4 /Nb/Ag/Nb/S I3 N4 



Na + tfSfflW*©^ &SWi±#£>jIfc:o^T{i8? 

[oo4 8] *ftwb\ -o<D&mmmmm}r°K< 
co 0 4 93 '>»< £ €», &m<o%-<offlmm*G? 

t'Pft < fe 7 4 ~ 8 0 96, !ffSL< tt^* < fe 7 5 
~8 0%tDiSl^TL gST'O. 0 7, ^?SL<(i 
0. 0 6«T> *n if C 5 ^#90. 0 5Ofg^|gif*^ 

0. 0 i7*oT, micm&±(Dmttes mcRmm 

[0 0 5 0] ^<OTb^iJ£fr&, 
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IK) *^6ns 0 

[0 0 5 1] jg&0flffifcmf£M:#7Xfc#®{t# 

ffi<E>tt¥l$fcJl>Wt£#fc: if©<fc 9 ftffifeiOlt§ C 

H9fr©¥i«{i-&T, #&{fc<D3— f y?L1t#? 

l < tt«ft*n, snrva 

[0 0 5 3] 

[0 0 5 4] ^TOMfcfeV>T»V^oa«!©tillH:, 

[0 0 5 5] »^S<D«ffittfc««2#5g*m, 

If f»7-$>a{Cj:0Tfjflg£ft<5P 1 an i 1 
u x *^708E&y-^-EK-5'U##7Z©gtf 

[0 0 5 6] 01 fc&Wt, tf^Xgtf 1 ©±fC*fgSJ8 
figsnsa-r-r >^8, ^ bT^cil©{gf@S^Jl 

4 , r«aj i i: t,Pf tftisfiiMi 5 , ^v^«»Wfi: 
oiro3-f>fy^9%, sssbTafeSo c©h 

[oo57] &cficmm?zm 1 ~ 4 «#^c <t stw : 



(8) #P»W 8-2 3 8 7 1 0 

[0 0 5 8] [09 1 3 C (Dfflit. 2 » 7 

SJ fctf>©S is N4 fcS-3<t>0-e&*o 

[0059] chB, Tiao«s, -fftfr-s 

^7X/S 13 N4 /ZnO/Ag/Nb/S is N4 

[0 0 6 0] tiaigfiti, l tf*©T£S$WteiI 
rcpr* < t t-o«x^7 * >; > ^a*^€r 0 &n<oit 

5o 

•ffig4«, 7;Vayo#iI^T8xio- 3 mbar 
(0. 8 Pa) ©Etceig©*-^ hgffi^fflbT 

• afb-!r-f**»i*ffti:-r*«2 1 7tt, 1 

20 jg£K-7bfc9-^©#-Y<y hg®%ffiffibT> 
1.5X1 0" 3 mb a r (0. 1 5 P a) Off^TS* 

• Z nO©«T-feS7°7^V-*3{i, IffiO^-yy 
b«&i£fflbT, 8xiO- 3 mbar (0. 8 Pa) 

<o&J]?m*<o&8tH t ¥3 4 o %t$57;Hy/ilo 

• N b ©{SSJi 5 li, NbC^-y-yhSMoT, 
8Xl0- 3 mbar (0. 8Pa) OffiAWWVO 
^gttf?HM*T?©X^y * U >^«:«t OiSaiS^So 

50 [0061] mmmtmtt<Dwmmm*. f/th©j¥£ 

[0 0 6 2] TI2©«1 3mm©g«£ffifflb 
« [0 0 6 3] 



S i 3 N4 (2) 
Z n 0 (3) 
Ag (4) 
Nb (5) 
S i 3 N4 (7) 

[0 0 6 4] M<D9tM#-V3—ny?Lftm 1 <DMtt 
[0 0 6 5] TIB©S2^ §S#aa©MHJ|-£©ft©>i 



1 



Fiji 

2 0 
2 0 
1 0 



4 0 

fit*, 'Wt LT, %tcikm< (L, a* , b 

* ) fcfcttSSI^a* r , b* r Ofiife, ?»^7cT\ 
^SfttVSo £T©aiJS&3fc®D6sfC|igbT?Tfcn 

[0 0 6 6] 



#ffl¥ 8-238710 



(R) 
(R) 



- 1 0. 



3 3. 8 
4. 1 



-10. 6 
0.0 6 



[0067] 9tm\ i ti£mKnvw&wttiir>xm<o 

m \ aO^KSfjoft, "t-OjSV">«, £ ©Brails] C 

gijOg^fctt^ 7;Wytf)16mmiDl%«AL /t 
[0 0 6 8] #fc»tf«a3H\ S-fca—f-r^L* 

a 



featf*«DM^jWt#wa3ifc^* (6 2 oicjciw* 
l -cfr e> itsmr s ) if ^<or a y u- y y ytov>T 

i Tl , Rl , a* (R) , b* (R) £ tD#ft 

[0 0 6 9] 

3 

ij i a cia 



(R) 
(R) 



[0 0 7 0] [0J2] CO0lj2liT9ao«*ft*ffifflf 

So 

i3 N4 /ZnO/Ag/Nb/ZnO/S 

is N4 

f^t, Ml fc©Pi-<DSWi, Nb©«H»5i:s i 



7 7 7 6 

12 11 
1. 2 2. 3 

4. 9 -4. 8 

0 5 3 0.0 6 2 

*ftl®*6tf**«:i:T?**. C©ZnO©ltt, ill 4 
(DT»y7^7-l fcl^fcfnS Z n OH 3 fclWHcD^ D 

[0 0 7 1] 

4 



S i 3 N4 (2) 
ZnO (3) 
Ag (4) 
Nb (5) 
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